[Studies of emergency cardiopulmonary bypass (ECPB) for cardiopulmonary-cerebral resuscitation; (1) Introduction of a portable-percutaneous ECPB system].
The authors have developed an ECPB system, which can be applied quickly, safely and easily under an emergency condition requiring cardiac massage and artificial ventilation. Fundamentally, the ECPB system consists of 3 parts; a portable ECPB apparatus, a pair of percutaneous cannulae and a short circuit connecting an oxygenator with the cannulae. The ECPB apparatus is assembled with commercially available components (i.e., a centrifugal pump, a battery pack, a temperature controller, a compact membrane oxygenator with a heat exchanger, etc) and they are placed on a mobile cart. The circuit is primed with 300 ml of lactated Ringer solution. The priming can be done within 15 minutes via a reservoir. It is also possible to keep the primed circuit to be ready for emergency use at least for a week. The cannulae are placed intravascularly through the femoral artery and vein by using the Seldinger's percutaneous method. In an emergency situation, the arterial and venous cannulations are carried out separately on the both inguinal regions to save time. The tip of the venous cannula is adjusted to be placed near the right atrium under fluoroscopy. Initiation of ECPB via the femoro-femoral V-A cannulae assures instant and stable supply of oxygenated blood to all of the vital organs. At the present time, nothing is more important than a quick supply of oxygenated blood to the brain to ameliorate the post-ischemic brain damage.